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Description
[TECHNICAL FIELD]

[0001] The present invention relates to vehicle lamps,
and more particularly to a vehicle lamp used in a vehicle
such as an automobile.

[BACKGROUND ART]

[0002] In the related art, vehicle lamps in which light
of a light source is output to a space in front of a lamp
via a light guide are known. For example, patent docu-
ment 1 discloses a vehicle lamp having a structure in
which light is caused to be incident on a plate-shaped
light guide from a side surface and is output to a space
in front of the lamp from the principal surface outside the
lamp. In this vehicle lamp, the light incident from the side
surface of the plate-shaped light guide is reflected by a
reflective element such as a step provided on the princi-
pal surface of the light guide inside the lamp.

[0003] Patent document 1: JP2014-116142

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0004] In a structure in which light is output from a light
guide by using a reflective element such as a step, uni-
form surface light emission from the light guide has been
difficult.

[0005] The embodiments address the above-de-
scribed issue, and a general purpose thereof is to provide
atechnology forimproving the uniformity of light emission
on the light guide surface.

[MEANS TO SOLVE THE PROBLEM]

[0006] Anembodimentof the presentinvention relates
to a vehicle lamp. The vehicle lamp includes: a first light
source; and a light guide including a rod-shaped part and
a plate-shaped part. The light guide has a structure in
which a circumferential surface of the rod-shaped part is
connected to a side surface of the plate-shaped part. The
plate-shaped part includes a light diffusion member in-
side. Light of the first light source is incident on the rod-
shaped part from one end of the rod-shaped part, enters
the plate-shaped part from the circumferential surface of
the rod-shaped part, and is output by the light diffusion
member from a principal surface of the plate-shaped part.
According to the embodiment, the uniformity of light emis-
sion on the light guide surface is improved.

[0007] The rod-shaped part and the plate-shaped part
may be an integrally molded product. Light that leaks
from the circumferential surface in the process of
traveling in the rod-shaped part from one end to the other
end of the rod-shaped part, as the light is reflected by an
inner surface, may enter the plate-shaped part. The ve-
hicle lamp may further include a second light source, the
light guide may include a side branch that causes light
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of the second light source to be incident on the rod-
shaped part from the circumferential surface of the rod-
shaped part, the light of the second light source may be
incident on the side branch from an end of the side
branch, enter the rod-shaped part from the side branch
via the circumferential surface of the rod-shaped part,
enter the plate-shaped part from the circumferential sur-
face of the rod-shaped part, and be output by the light
diffusion member from the principal surface of the plate-
shaped part. In a cross-sectional view orthogonal to a
direction of extension of the rod-shaped part, a ratio be-
tween a diameter of the rod-shaped part and a thickness
of the plate-shaped part may differ between a predeter-
mined first portion and a second portion more distanced
from the first light source than the first portion.

[ADVANTAGE OF THE INVENTION]

[0008] According to the embodiments, the uniformity
of light emission on the light guide surface is improved.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0009]

Fig. 1 is a front view of a vehicle lamp according to
Embodiment 1;

Fig. 2 is a front view showing an internal structure of
the vehicle lamp according to Embodiment 1;

Fig. 3A is a cross-sectional view along line A-A of
Fig. 2; Fig. 3B is a cross-sectional view along line B-
B of Fig. 2;

Fig. 4 is a font view of a light source and a light guide
provided in the vehicle lamp according Embodiment
1;

Figs. 5A and 5B are schematic diagrams showing a
method of measuring the light emission efficiency of
the plate-shaped part;

Figs. 6A, 6B, and 6C illustrate sequential light emis-
sion in the vehicle lamp according to Embodiment 1;
Fig. 7 is a front view of the vehicle lamp according
to Embodiment 2;

Fig. 8A is a font view of a light source and a light
guide provided in the vehicle lamp according Em-
bodiment 3;

Fig. 8B is a cross-sectional view along line C-C of
Fig. 8A;

Fig. 8C is a cross-sectional view along line D-D of
Fig. 8A;

Fig. 9A is a front view schematically showing a light
source and a light guide provided in the vehicle lamp
according to Embodiment 4;

Fig. 9B is a front view schematically showing the light
guide in which one of the first light sources is lighted;
Fig. 9C is a front view schematically showing the
light guide in which the other first light source is light-
ed;

Fig. 10Ais a front view schematically showing a light
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source and a light guide provided in the vehicle lamp
according to Embodiment 5;

Fig. 10B is a cross-sectional view along line E-E of
Fig. 10A;

Fig. 10C is a front view schematically showing the
light guide in which one of the first light sources is
lighted;

Fig. 10D is a cross-sectional view along line F-F of
Fig. 10C;

Fig. 10E is a front view schematically showing the
light guide in which the other first light source is light-
ed; and

Fig. 10F is a cross-sectional view along line G-G of
Fig. 10E.

[MODE FOR CARRYING OUT THE INVENTION]

[0010] A description will be given of suitable embodi-
ments of the presentinvention with reference to the draw-
ings. The embodiments do not intend to limit the scope
of the invention but exemplify the invention. Not all of the
features and the combinations thereof described in the
embodiments are necessarily essential to the invention.
Like numerals are used to represent like elements, mem-
bers, and processes and a description will be omitted as
appropriate. The scales and shapes shown in the figures
are defined for convenience’s sake to make the expla-
nation easy and shall not be interpreted limitatively un-
less otherwise specified. Terms like "first", "second", etc.
used in the specification and claims do not indicate an
order or importance by any means and are used to dis-
tinguish a certain feature from the others.

(Embodiment 1)

[0011] Fig. 1is afrontview of a vehicle lamp according
to Embodiment 1. Fig. 2is afront view showing an internal
structure of the vehicle lamp according to Embodiment
1. Fig. 3A is a cross-sectional view along line A-A of Fig.
2. Fig. 3B is a cross-sectional view along line B-B of Fig.
2. Fig. 4 is a font view of a light source and a light guide
provided in the vehicle lamp according Embodiment 1.
Fig. 2 shows a vehicle lamp 100 in which an outer cover
104 and a shielding member 114 are removed.

[0012] A vehicle lamp 100 according to the embodi-
ment is, for example, a rear combination lamp provided
in a rear portion of the vehicle. The vehicle lamp 100 is
provided with a lamp body 102 having an opening and a
translucent outer cover 104 that covers the opening of
the lamp body 102. A lamp chamber 106 formed by the
lamp body 102 and the outer cover 104 houses a first
light source 108, a second light source 110, a light guide
112, and a shielding member 114. The first light source
108, the second light source 110, the light guide 112, and
the shielding member 114 are fixed to the lamp body 102.
[0013] Each ofthefirstlight source 108 and the second
light source 110 is a light emitting device (LED). The light
sources may be a semiconductor light emitting device
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other than an LED such as a laser diode (LD) and an
organic or inorganic electroluminescence (EL) device.
The light sources may also be an incandescent lamp, a
halogen lamp, a discharge bulb, etc.

[0014] The light guide 112 is a resin member having
translucency. The material used in the light guide 112 is
exemplified by a transparent thermoplastic resin or ther-
mosetting resin such as polycarbonate resin and acrylic
resin. The light guide 112 includes a rod-shaped part 116
and a plate-shaped part 118.

[0015] The rod-shaped part 116 is an elongated part
that extends in an arbitrary direction. The rod-shaped
part 116 according to the embodiment is cylindrical and
extends in the vehicle width direction. The rod-shaped
part 116 includes an end 116a (or an end face) located
in the outward vehicle width direction, the other end 116b
(or an end face) located in the inward vehicle width di-
rection, and a circumferential surface 116c connecting
the two ends 116a, 116b.

[0016] The plate-shaped part 118 includes two princi-
pal surfaces 118a, 118b facing away from each other.
The principal surface 118a is located on the front side of
the lamp, and the principal surface 118b is located on
the rear side of the lamp. Further, the plate-shaped part
118 includes a plurality of side surfaces connecting the
two principal surfaces 118a, 118b. The plate-shaped part
118 according to the embodiment has a substantially
quadrangular shape elongated in the direction of exten-
sion of the rod-shaped part 116 and has four side sur-
faces 118c, 118d, 118e, and 118f.

[0017] The side surface 118c and the side surface
118d extend in the direction of extension of the rod-
shaped part 116, i.e., in the vehicle width direction. Fur-
ther, the side surface 118c is located below the side sur-
face 118d in the vertical direction. The side surface 118c
extends parallel to the direction of extension of the rod-
shaped part 116. The side surface 118d is curved such
that it approaches the side surface 118c gradually from
the side outward in the vehicle width direction to the side
inward. The side surface 118e and the side surface 118f
extend in a direction substantially orthogonal to the di-
rection of extension of the rod-shaped part 116. The side
surface 118e connects the outward ends of the side sur-
face 118c and the side surface 118d in the vehicle width
direction, and the side surface 118f connects the inward
ends of the side surface 118c and the side surface 118d
in the vehicle width direction.

[0018] As shown in an enlarged view of a broken line
area R in Fig. 3B, the plate-shaped part 118 includes a
light diffusion member 119 inside. The light diffusion
member 119 is exemplified by metallic oxide particles
(e.g. titanium dioxide particles). For example, the aver-
age particle diameter of titanium dioxide particles is
150~500 nm, and, preferably, 160~450 nm, and more
preferably, 170~450 nm, and, still more preferably,
200~400 nm, and, particularly preferably, 220~400 nm.
The content of the light diffusion member 119 is, for ex-
ample, 1~100 mass ppm with respect to the total mass
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of the plate-shaped part 118, and, preferably, 0.1~50
mass ppm, and, more preferably, 0.1~10 mass ppm. The
percentage of rutile transformation in titanium dioxide
particlesis 50 mass % or higher, and, preferably, 60 mass
% or higher, and, more preferably 70 mass % or higher,
and still more preferably, 90 mass % or higher. The plate-
shaped part 118 may include another monomer co-po-
lymerizable with a primary monomer of the resin used,
or a common additive such as an antistatic agent, an
anti-oxidizing agent, a mold release agent, a flame re-
tardant, alubricant agent, a flow modifier, abulking agent,
a light stabilizer, etc.

[0019] The haze value in at least a portion in the direc-
tion of thickness is more than 7% and not more than 30%
when measured in the plate-shaped part 118 having a
thickness of 4 mm. The haze value of the rod-shaped
part 116 measured in the same condition is 7% or lower.
The transmittance for visible light in at least a portion in
the direction of thickness is not less than 60% and not
more than 92% when measured in the plate-shaped part
118 having a thickness of 4 mm. The transmittance is
defined as a proportion of light output from the principal
surface 118a in all directions with respect to the amount
of light incident on the plate-shaped part 118 from the
principal surface 118b in the direction of normal to the
principal surface 118b. The haze value of the plate-
shaped part 118 and the rod-shaped part 116 can be
measured in compliance with JISK7136, using the haze
meter HZ-2 (Suga Test Instruments Co., Ltd). The visible
light transmittance of the plate-shaped part 118 can be
measured in compliance with JISK7361-1, using the
haze meter HZ-2 (Suga Test Instruments Co., Ltd).
[0020] The plate-shaped part 118 meets the following
condition for the efficiency of emission of light, incident
from the side surfaces 118c~118f, from the principal sur-
face 118a. Figs. 5A and 5B are schematic diagrams
showing a method of measuring the light emission effi-
ciency of the plate-shaped part. Fig. 5A shows the di-
mension of the plate-shaped part 118 and the arrange-
ment of an LED. Fig. 5B shows the plate-shaped part
118 fitted with a fixing frame B as viewed from the side
of the light emission surface C.

[0021] AsshowninFig.5A, a cuboid plate-shaped part
118 having a vertical length of 100 mm, a horizontal
length of 190 mm, and a thickness of 3.2 mm is prepared.
The side surface A of the plate-shaped part 118 is defined
as the incidence surface of the light source light. The
LED is provided in the direction of normal to the side
surface A. The LED is provided such that the focal point
P is oriented toward the side surface A, and the distance
from the focal point P to the side surface A is 1.85 mm.
The light is spread in a range of 180°from the light emis-
sion surface of the LED.

[0022] Further, as shownin Fig. 5B, the circumference
of the plate-shaped part 118 thus prepared is covered
by the fixing plate B. In a condition in which the plate-
shaped part 118 is covered by the fixing frame B, the
light emission surface C of the plate-shaped part 118 is
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dimensioned such that the vertical length is 90 mm, and
the horizontal length is 160 mm. Neither the front surface
nor the rear surface of the fixing frame B reflects light.
The light reception surface (not shown) is provided at a
distance of V10 from the light emission surface C in the
direction of normal to the light emission surface C.
[0023] In this state, the light is output from the LED.
The light flux irradiating a rectangular area of 15° verti-
cally X 25° horizontally on the light reception surface
defined around the intersection between the normal
passing through the center of the light emission surface
C and the light reception surface is measured. In the case
of the plate-shaped part 118, the light flux irradiating the
rectangular area is 0.3% or higher, given that the light
flux of light output from the LED is 1.

[0024] The plate-shaped part 118 has the following op-
tical characteristics. When the light is incident from the
side surfaces 118c~118f, the amount of light output per
a unit area from the principal surface 118a is larger than
the amount of light output per a unit area from the side
surface (e.g. the side surface 118d) facing away from the
side surface through which the light is incident (e.g. the
side surface 118c). When the light is incident from the
principal surface 118b, the amount of light output per a
unit area from the principal surface 118a is larger than
the amount of light output per a unit area from the side
surfaces 118c~118f. In other words, the proportion of
light output from the principal surface 118a is larger than
the proportion of light output from the side surfaces
118c~118fregardless of whether the lightis incident from
the side surfaces 118c~118f or the light is incident from
the principal surface 118b.

[0025] The light guide 112 has a structure in which the
circumferential surface 116c of the rod-shaped part 116
is connected to the side surface 118c of the plate-shaped
part 118. In other words, the rod-shaped part 116 is lo-
cated below the plate-shaped part 118 in the vertical di-
rection. The portion of the circumferential surface 116¢
of the rod-shaped part 116 facing upward in the vertical
direction is in contact with the side surface 118c of the
plate-shaped part 118. The diameter of the rod-shaped
part 116 is larger than the thickness of the plate-shaped
part 118 (the length of the side surface 118c in the direc-
tion in which the two principal surfaces 118a, 118b are
arranged). In this embodiment, the rod-shaped part 116
and the plate-shaped part 118 are an integrally molded
product. The integrally molded product can be manufac-
tured by publicly known two-color molding, using a resin
material in which the light diffusion member 119 is not
mixed and a resin material in which the light diffusion
member 119 is mixed. The rod-shaped part 116is formed
by the resin material in which the light diffusion member
119is not mixed, and the plate-shaped part 118 is formed
by the resin material in which the light diffusion member
119 is mixed.

[0026] The first light source 108 is arranged such that
light output surface thereof faces one end 116a of the
rod-shaped part 116. The light output from the first light
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source 108 is incident on the rod-shaped part 116 from
one end 116a of the rod-shaped part 116. The light inci-
denton the rod-shaped part 116 enters the plate-shaped
part 118 from the circumferential surface 116c¢ of the rod-
shaped part 116. More specifically, the light of the first
light source 108 travels in the rod-shaped part 116 as it
is reflected by the inner surface from one end 116a of
the rod-shaped part 116 to the other end 116b. It should
be noted that the rod-shaped part 116 and the plate-
shaped part 118 are an integrally molded product, as
described above. Therefore, as the light of the first light
source 108 travels from one end 116a to the other end
116b, the light leaks from the circumferential surface
116c¢ to the side of the plate-shaped part 118 in an area
in which the circumferential surface 116¢c of the rod-
shaped part 116 is in contact with the side surface 118c
of the plate-shaped part 118 and enters the plate-shaped
part 118.

[0027] The light entering the plate-shaped part 118
from the side surface 118c is guided by the light diffusion
member 119 distributed inside the plate-shaped part 118
to travel in the direction of the principal surface 118a.
The light is then output from the entirety of the principal
surface 118a of the plate-shaped part 118. In other
words, the entirety of the principal surface 118a of the
plate-shaped part 118 uniformly emits light in surface
emission.

[0028] Further, the light guide 112 has a side branch
120. The side branch 120 is a part that causes the light
of the second light source 110 to be incident on the rod-
shaped part 116 via the circumferential surface 116¢ of
the rod-shaped part 116. The side branch 120 is rod-
shaped and extends in a direction intersecting the direc-
tion of extension of the rod-shaped part 116. One end
120a of the side branch 120 is connected to the circum-
ferential surface 116¢ of the rod-shaped part 116. For
example, the end 120a is connected to an area that faces
away from an area of the circumferential surface 116¢ in
contact with the side surface 118c, i.e., the areathatfaces
downward in the vertical direction.

[0029] Further, the side branch 120 is connected to the
circumferential surface 116c between the two ends 116a,
116b of the rod-shaped part 116. Preferably, the side
branch 120 is connected to the circumferential surface
116c between the end 116b opposite to the first light
source 108 and the intermediate position of the rod-
shaped part 116. In this embodiment, the side branch
120 is connected to the circumferential surface 116c at
the intermediate position. A plurality of side branches 120
may be connected to the rod-shaped part 116. In this
case, at least one side branch 120 is preferably provided
between the end 116b and the intermediate position of
the rod-shaped part 116.

[0030] The side branch 120 is inclined with respect to
the rod-shaped part 116 such that the side branch 120
is distanced from the rod-shaped part 116 away from one
end 120a and toward the other end 120b. Further, one
end 120a is located inward of the other end 120b in the
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vehicle width direction. Therefore, the side branch 120
is a part that branches from the rod-shaped part 116 in
the outward vehicle width direction and in the vertically
downward direction. In this embodiment, the side branch
120 is a molded product integrated with the rod-shaped
part 116 and the plate-shaped part 118.

[0031] The second light source 110 is provided such
that the light output surface thereof faces the other end
120b of the side branch 120. The light of the second light
source 110 is incident on the side branch 120 from the
end 120b of the side branch 120. The light incident on
the side branch 120 travels in the side branch 120 as it
is reflected by the inner surface from the other end 120b
to one end 120a. The light reaching one end 120a enters
the rod-shaped part 116 from the side branch 120 via the
circumferential surface 116c¢ of the rod-shaped part 116.
The light entering the rod-shaped part 116 travels in the
rod-shaped part 116 as itis reflected by the inner surface
toward the other end 116b of the rod-shaped part 116.
As the light travels toward the other end 116b, the light
leaks toward the plate-shaped part 118 from the circum-
ferential surface 116¢ of the rod-shaped part 116 and
enters the plate-shaped part 118.

[0032] The light entering the plate-shaped part 118
from the side surface 118cis guided by the light diffusion
member 119 distributed inside the plate-shaped part 118
to travel in the direction of the principal surface 118a.
The light is then output from the principal surface 118a
of the plate-shaped part 118. The light of the second light
source 110 advances from the portion of connection be-
tween the side branch 120 and the rod-shaped part 116
and travels in inward vehicle width direction inside the
rod-shaped part 116. Thus, when the second light source
110 is lighted, the area of the principal surface 118a of
the plate-shaped part 118 inward of the portion of con-
nection between the side branch 120 and the rod-shaped
part 116 in the vehicle width direction emits light in sur-
face emission.

[0033] When the plate-shaped part 118 is elongated,
the brightness in an area of the principal surface 118a
remote from the first light source 108 may become lower
thanthe brightness in an area close to the firstlight source
108. This is addressed by causing the light of the second
light source 110 to be incident in the middle of the rod-
shaped part 116 via the side branch 120 to increase the
brightness in an area remote from the first light source
108. In this way, uniform surface light emission on the
entirety of the principal surface 118a is realized even
when the plate-shaped part 118 is elongated.

[0034] The vehicle lamp 100 exhibits the first lamp
function by lighting the first light source 108 and exhibits
the second lamp function by lighting the second light
source 110. Alternatively, the vehicle lamp 100 may ex-
hibit a single lamp function by lighting both the first light
source 108 and the second light source 110. The first
and second lamp functions may be exemplified by a stop
lamp, a tail lamp, a turn-signal lamp, a clearance lamp,
and a daytime running lamp.
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[0035] By lighting the first light source 108 and the sec-
ond light source 110 sequentially, so-called sequential
light emission is realized. Figs. 6A, 6B, and 6C illustrate
sequential light emission in the vehicle lamp according
to Embodiment 1. The light guide shown in Figs. 6A~6C
is provided with two sets of the side branch 120 and the
second light source 110. The side branch 120x and the
second light source 110x of the first set are provided at
the intermediate position in the vehicle width direction,
and the side branch 120y and the second light source
110y of the second set are provided inward of the first
set in the vehicle width direction.

[0036] As shown in Fig. 6A, the entirety of the plate-
shaped part 118 emits light when the first light source
108 is lighted. As shown in Fig. 6B, an area of the plate-
shaped part 118 located inward of the side branch 120x
in the vehicle width direction emits light, when the second
light source 110x is lighted. As shown in Fig. 6C, an area
of the plate-shaped part 118 located inward of the side
branch 120y in the vehicle width direction emits light,
when the second light source 110y is lighted.

[0037] For example, the vehicle lamp 100 is placed in
the first state in which a portion of the plate-shaped part
118 emits light by lighting the second light source 110y
and not lighting the second light source 110x and the first
light source 108 (Fig. 6C). Subsequently, the vehicle
lamp 100 is placed in the second state in which a wider
range of the plate-shaped part 118 than in the first state
emits light by lighting the second light source 110x and
not lighting the first light source 108 (Fig. 6B). Subse-
quently, the vehicle lamp 100 is placed in the third state
in which the entirety of the plate-shaped part 118 emits
light by lighting the first light source 108 (Fig. 6A). By
repeating the first state ~ third state in the stated order,
sequential light emission is realized.

[0038] It should be noted that, the second light source
110y may or may not be lighted in the second state. Fur-
ther, the second light sources 110x, 110y may or may
not be lighted in the third state. By lighting these light
sources, even more uniform surface light emission is re-
alized in the second and third states. By not lighting these
light sources, power consumption in the second and third
states is reduced. By increasing the number of combina-
tions of the side branch 120 and the second light source
110 and providing them in the vehicle width direction,
more smooth sequential light emission is realized.
[0039] The vehicle lamp 100 is provided with a shield-
ing member 114. The shielding member 114 is an elon-
gated plate-shaped member extending in the vehicle
width direction. The shielding member 114 has a shape
of a frame and extends in front of the first light source
108, the second light source 110, the rod-shaped part
116, and the side branch 120 in the lamp. The shielding
member 114 also extends in front of the peripheral part
of the plate-shaped part 118 in the lamp. The shielding
member 114 hides the first light source 108, the second
lightsource 110, the rod-shaped part 116, the side branch
120, and the peripheral parts of the plate-shaped part
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118 from a space outside the lamp. The principal surface
of the plate-shaped part 118 is exposed through the
opening of the frame body forming the shielding member
114. Therefore, as shownin Fig. 1, only the plate-shaped
part 118 is visible from outside the lamp.

[0040] The plate-shaped part 118 has high translucen-
cy. The plate-shaped part 118 is transparent and can
output the light incident from the side surface 118c uni-
formly from the principal surface 118a. In other words,
the plate-shaped part 118 appears transparent when the
first light source 108 and the second light source 110 are
not lighted. Meanwhile, the entirety of the principal sur-
face 118a appears to emit light uniformly when the first
light source 108 is lighted. Further, a portion of the prin-
cipal surface 118a appears to emit light uniformly when
the second light source 110 is lighted.

[0041] Preferably, areflective element such as a metal
film, a step, or a dome shape may be provided on the
end 116b of the rod-shaped part 116. This allows the
lightreachingthe end 116b toreturn toward the end 116a.
As result, the amount of light output from the plate-
shaped part 118 is increased.

[0042] As described above, the vehicle lamp 100 ac-
cording to the embodiment is provided with the first light
source 108 and the light guide 112. The light guide 112
includes the rod-shaped part 116 and the plate-shaped
part 118 and has a structure in which the circumferential
surface 116c¢ of the rod-shaped part 116 is connected to
the side surface 118c of the plate-shaped part 118. Fur-
ther, the plate-shaped part 118 includes the light diffusion
member 119 inside. The light of the first light source 108
isincident on the rod-shaped part 116 fromone end 116a
of the rod-shaped part 116, enters the plate-shaped part
118 from the circumferential surface 116c¢, and is output
by the light diffusion member 119 from the principal sur-
face 118a of the plate-shaped part 118.

[0043] This allows surface light emission on the plate-
shaped part 118 of the light guide 112 more uniform than
in the case of a light guide in which the light incident from
the side surface is reflected by a reflective element such
as a step provided on the principal surface inside the
lamp and is output from the principal surface outside the
lamp. Further, since the uniformity of light emission on
the light guide surface is improved, a pedestrian, a drive
of another vehicle, etc. can view light emission of the
vehicle lamp 100 more properly. Accordingly, the visibility
of the vehicle lamp 100 is improved. Further, the design
and appearance of the vehicle lamp 100 are improved.
[0044] Further, the principal surface 118a of the plate-
shaped part 118 is caused by the light diffusion member
119 to emit light. For this reason, optical control such as
angle adjustment of a reflective surface, which would be
required when areflective element such asastepis used,
is not necessary. Accordingly, the light guide 112 is mold-
ed in a simpler manner and the manufacturing cost is
reduced. Further, the rod-shaped part 116 and the plate-
shaped part 118 are an integrally molded product. This
increases the efficiency of guiding light from the rod-
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shaped part 116 to the plate-shaped part 118. Further,
the number of components and the manufacturing cost
of the vehicle lamp 100 are reduced.

[0045] Further, the light of the firstlight source 108 trav-
els in the rod-shaped part 116 as it is reflected by the
inner surface from the end 116a of the rod-shaped part
116 to the end 116b, and, in that process, the light that
leaks toward the side surface 118c from the circumfer-
ential surface 116¢ enters the plate-shaped part 118.
Therefore, the light of the first light source 108 enters the
plate-shaped part 118 gradually in the process of
traveling in the rod-shaped part 116. This allows even
more uniform surface light emission on the plate-shaped
part 118.

[0046] Further, the plate-shaped part 118 is capable
of outputting the light incident from the side surface 118c
efficiently from the principal surface 118a. For this rea-
son, the first light source 108 and the rod-shaped part
116 can be arranged on the same plane as the plate-
shaped part 118. This can reduce the thickness of the
vehicle lamp 100 as compared to the structure in which
the light source is provided on the rear side of the plate-
shaped part 118 to cause the plate-shaped part 118 to
emit light.

[0047] Further, the vehicle lamp 100 is provided with
the second light source 110. The light guide 112 is pro-
vided with the side branch 120 for causing the light of the
second light source 110 to be incident on the rod-shaped
part 116 from the circumferential surface 116c¢. The light
of the second light source 110 is incident on the side
branch 120 from the end 120b of the side branch 120
and enters the rod-shaped part 116 from the side branch
120 via the circumferential surface 116c of the rod-
shaped part 116. Like the light of the first light source
108, the light of the second light source 110 entering the
rod-shaped part 116 enters the plate-shaped part 118
from the circumferential surface 116c and is output by
the light diffusion member 119 from the principal surface
118a. This can increase the amount of light incident on
a specific area of the plate-shaped part 118 (e.g. an area
distanced from the first light source 108) so that even
more uniform surface light emission on the plate-shaped
part 118 is realized. The second light source 110 and the
side branch 120 can also be arranged on the same plane
as the plate-shaped part 118.

(Embodiment 2)

[0048] The configuration of the vehicle lamp according
to Embodiment 2 is similar to that of the vehicle lamp 100
according to Embodiment 1 except that the rod-shaped
part 116 is visible from outside the lamp. Those features
of the vehicle lamp according to Embodiment 2 that are
different from those of Embodiment 1 will mainly be de-
scribed. Common features will be described briefly, or a
description thereof will be omitted.

[0049] Fig. 7 is a front view of the vehicle lamp accord-
ing to Embodiment 2. A shielding member 214 provided
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in a vehicle lamp 200 according to this embodiment has
a shape of a frame and extends in front of the first light
source 108, the ends 116a, 116b of the rod-shaped part
116, and the peripheral part of the plate-shaped part 118
in the lamp. The shielding member 214 hides the first
light source 108, the ends 116a, 116b of the rod-shaped
part 116, and the peripheral part of the plate-shaped part
118 from a space outside the lamp. The area of the rod-
shaped part 116 excluding the ends 116a, 116b and the
principal surface of the plate-shaped part 118 are ex-
posed through the opening of the frame body forming the
shielding member 214. Therefore, the rod-shaped part
116 and the plate-shaped part 118 are visible from out-
side the lamp. This gives novel appearance to the vehicle
lamp 200.

[0050] In this embodiment, it is preferred that the side
branch 120 and the second light source 110 be not pro-
vided. Provision of the side branch 120 and the second
light source 110 creates a condition (so-called localized
light emission) in which the area of the rod-shaped part
116 connected to the side branch 120 is lighted brighter
than the other areas, when the second light source 110
is lighted. In this embodiment, the rod-shaped 116 is also
visible from outside so that the localized light emission
of the rod-shaped part 116 is also visible. It is therefore
preferred that the side branch 120 and the second light
source 110 be not provided.

[0051] The rod-shaped part 116 may be structured to
radiate light to space in front of the lamp from the circum-
ferential surface 116c¢. In other words, the rod-shaped
part 116 may be used as a light emitting part in addition
to the plate-shaped part 118. For example, a reflective
element such as a step is provided in an area of the cir-
cumferential surface 116¢ facing the rear side of the
lamp. The light emitted from the first light source 108 (and
the light from the second light source 110, too, in the case
that the second light source 110 is provided) travels in
the rod-shaped part 116 from the end 116a to the end
116b of the rod-shaped part 116. In that process, a por-
tion of the light leaks from the circumferential surface
116c¢ toward the side surface 118c and enters the plate-
shaped part 118. Further, another portion of the light is
reflected by the reflective element provided in the circum-
ferential surface 116c¢ and reflected to a space in front of
the lamp. The light is output from the the circumferential
surface 116cto a spaceinfrontofthe lamp. Thisimproves
the visibility of the vehicle lamp 200. It also gives novel
appearance to the vehicle lamp 200.

(Embodiment 3)

[0052] The configuration of the vehicle lamp according
to Embodiment 3 is similar to that of the vehicle lamp 100
according to Embodiment 1 except for the shape of light
guide. Those features of the vehicle lamp according to
Embodiment 3 that are different from those of Embodi-
ment 1 will mainly be described. Common features will
be described briefly, or a description thereof will be omit-
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ted.

[0053] Fig. 8Ais afontview of a light source and a light
guide provided in the vehicle lamp according Embodi-
ment 3. Fig. 8B is a cross-sectional view along line C-C
of Fig. 8A. Fig. 8C is a cross-sectional view along line D-
D of Fig. 8A. The cross section along line C-C and the
cross section along line D-D represent cross sections
orthogonal to the direction of extension of the rod-shaped
part 116. Further, the line C-C is located in a first portion
312a, and line D-D is located in a second portion 312b.
[0054] In a cross-sectional view orthogonal to the di-
rection of extension of the rod-shaped part 116, a light
guide 312 provided in the vehicle lamp according to this
embodiment is configured such that the ratio (A1/A2) be-
tween the diameter A1 of the rod-shaped part 116 and
the thickness A2 of a plate-shaped part 318 differs be-
tween the first portion 312a and the second portion 312b
more distanced from the first light source 108 than the
first portion 312a.

[0055] The ratio (A1/A2) is correlated with the relative
size of the area in contact with a side surface 318c oc-
cupying the circumferential surface 116¢ of the rod-
shaped part 116 as a whole (both the area in contact with
the side surface 318c of the plate-shaped part 118 and
the area not in contact). When the ratio is large, the area
of the circumferential surface 116c¢ in contact with the
side surface 318c is small. When the ratio is small, the
area of the circumferential surface 116¢ in contact with
the side surface 318cis large. The lightin the rod-shaped
part travels as it is reflected by the inner surface of the
circumferential surface 116c¢. In this process, the light
reaching the area in contact with the side surface 318c
enters the plate-shaped part 318 without being reflected
by the inner surface.

[0056] Therefore, the smallerthe ratio (A1/A2),i.e., the
larger the area in contact with the side surface 318c, the
larger the amount of light in the rod-shaped part 116 en-
tering the plate-shaped part 318. Meanwhile, the larger
the ratio (A1/A2), i.e., the smaller the area in contact with
the side surface 318c, the larger the amount of light in
the rod-shaped part 116 remaining in the rod-shaped part
116. Therefore, by causing the ratio (A1/A2) to vary be-
tween the first portion 312a and the second portion 312b
that are at different distances from the first light source
108, the amount of light entering the plate-shaped part
318 from the rod-shaped part 116 is caused to vary. In
this way, the amount of light emitted in areas of the plate-
shaped part 118 at different distances from the first light
source 108 is adjusted.

[0057] In this embodiment, the rod-shaped part 116
has the same diameter A1 from the side outward in the
vehicle width direction to the side inward. Meanwhile, the
plate-shaped part 318 has a shape in which the thickness
A2 grows larger gradually from the side outward in the
vehicle width direction to the side inward. Therefore, the
diameter A1 of the rod-shaped part 116 is identical in the
first portion 312a and in the second portion 312b, as
shown in Figs. 8B and 8C. Meanwhile, the thickness A2
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of the plate-shaped part 318 is larger in the second por-
tion 312b than in the first portion 312a. Therefore, the
ratio (A1/A2) is smaller in the second portion 312b dis-
tanced from the first light source 108 than in the first por-
tion 312a close to the first light source 108. Accordingly,
the light in the rod-shaped part 116 can enter the plate-
shaped part 318 more easily in the second portion b than
in the first portion 312a.

[0058] A larger amount of light is present in the first
portion 312a of the rod-shaped part 116 close to the first
light source 108 than in the second portion 312b dis-
tanced from the first light source 208. Therefore, accord-
ing to the configuration described above, entry of light
from the rod-shaped part 116 into the plate-shaped part
318 is inhibited in the first portion 312a, and the amount
of light traveling toward the second portion 312b is se-
cured. Meanwhile, much of the light that remains in the
rod-shaped part 116 is allowed to enter the plate-shaped
part 318 in the second portion 312b. In other words, the
amount of light entering from the rod-shaped part 116
into the plate-shaped part 318 is configured to be uniform
in the first portion 312a and the second portion 312b.
This allows even more uniform surface light emission on
the plate-shaped part 118.

[0059] In this embodiment, the ratio (A1/A2) is caused
to vary by causing the thickness A2 of the plate-shaped
part 318 to vary. Alternatively, the ratio (A1/A2) may be
caused to vary by causing the diameter A1 of the rod-
shaped part 116 or causing both the diameter A1 and
the thickness A2 to vary.

(Embodiment 4)

[0060] The configuration of the vehicle lamp according
to Embodiment 4 is similar to that of the vehicle lamp 100
according to Embodiment 1 except that two first light
sources and two rod-shaped parts are provided. Those
features of the vehicle lamp according to Embodiment 4
that are different from those of Embodiment 1 will mainly
be described. Common features will be described briefly,
or a description thereof will be omitted.

[0061] Fig. 9A is a front view schematically showing a
light source and a light guide provided in the vehicle lamp
according to Embodiment 4. Fig. 9B is a front view sche-
matically showing the light guide in which one of the first
light sources is lighted. Fig. 9C is a front view schemat-
ically showing the light guide in which the other first light
source is lighted. For convenience, one of the first light
sources will be referred to as a third light source, and the
other first light source will be simply referred to as the
first light source.

[0062] A light guide 412 provided in the vehicle lamp
according to this embodiment is provided with two rod-
shaped parts 116. Further, the vehicle lamp is provided
with the first light source 108 and a third light source 122.
One of the rod-shaped parts 116d is connected to the
side surface 118c of the plate-shaped part 118. The other
rod-shaped part 116e is connected to the side surface
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118d facing away from the side surface 118c. The first
light source 108 is provided at the end of the rod-shaped
part 116d. The third light source 122 is provided at the
end of the rod-shaped part 116e.

[0063] As shown in Fig. 9B, the first lamp function is
exhibited by lighting the third light source 122 and out-
putting light from the plate-shaped part 118. Further, as
shown in Fig. 9C, the second lamp function is exhibited
by lighting the first light source 108 and outputting light
from the plate-shaped part 118. According to this em-
bodiment, different lamp functions are exhibited in the
same light emitting area. The first and second lamp func-
tions are as described in Embodiment 1. For example,
one of the first light source 108 and the third light source
122 is a white light source and the other is an umber light
source. The daytime running lamp function is exhibited
as one of the first and second lamp functions, and the
turn-signal lamp function is exhibited as the other func-
tion.

[0064] Thefirstlamp function may be exhibited by light-
ing only one of the first light source 108 and the third light
source 122, and the second lamp function may be ex-
hibited by lighting both. For example, the first light source
108 and the third light source 122 may be red light sourc-
es. By lighting the first light source 108 or the third light
source 122, the tail lamp function is exhibited as the first
lamp function. By lighting the first light source 108 and
the third light source 122, the stop lamp function is ex-
hibited as the second lamp function. Alternatively, the
first light source 108 and the third light source 122 may
be white light sources. By lighting the first light source
108 or the third light source 122, the clearance lamp func-
tion is exhibited as the first lamp function. By lighting the
first light source 108 and the third light source 122, the
daytime running lamp function is exhibited as the second
lamp function.

[0065] The side branch 120 may be connected to the
rod-shaped parts 116d, 116e. By causing the light of the
second light source 110 to be incident on the side branch
120, the third lamp function is added in addition to the
first and second lamp functions. Third lamp function is
exemplified by the clearance lamp function, turn-signal
lamp function exhibited in a configuration where the tail
lamp function and the stop lamp function are exhibited
as the first and second lamp functions. The combination
of the first ~ third lamp functions may be defined as ap-
propriate.

(Embodiment 5)

[0066] The configuration of the vehicle lamp according
to Embodiment 5 is similar to that of the vehicle lamp
according to Embodiment 4 except for the shape of the
plate-shaped part. Those features of the vehicle lamp
according to Embodiment 5 that are different from those
of Embodiments 1 and 4 will mainly be described. Com-
mon features will be described briefly, or a description
thereof will be omitted.
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[0067] Fig. 10A is a front view schematically showing
a light source and a light guide provided in the vehicle
lamp according to Embodiment 5. Fig. 10B is a cross-
sectional view along line E-E of Fig. 10A. Fig. 10C is a
front view schematically showing the light guide in which
one of the first light sources is lighted. Fig. 10D is a cross-
sectional view along line F-F of Fig. 10C. Fig. 10E is a
front view schematically showing the light guide in which
the other first light source is lighted. Fig. 10F is a cross-
sectional view along line G-G of Fig. 10E. For conven-
ience, one of the first light sources will be referred to as
a third light source, and the other first light source will be
simply referred to as the first light source.

[0068] A light guide 512 provided in the vehicle lamp
according to this embodiment is provided with two rod-
shaped parts 116. Further, the vehicle lamp is provided
with the first light source 108 and a third light source 122.
One of the rod-shaped parts 116d is connected to a side
surface 518c of a plate-shaped part 518. The other rod-
shaped part 116e is connected to a side surface 518d
facing away from the side surface 518c. The first light
source 108 is provided at the end of the rod-shaped part
116d. The third light source 122 is provided at the end
of the rod-shaped part 116e.

[0069] The plate-shaped part 518 has an inflected part
518e between the side surface 518c and the side surface
518d. The inflected part 518e is a portion where a first
area 518f extending from the side surface 518c vertically
upward and toward the front side of the lamp and a sec-
ond area 5189 extending vertically downward and toward
the front side of the lamp are connected. Therefore, the
inflected part 518e is a V shape projecting toward the
front side of the lamp.

[0070] The light emitted from the first light source 108
enters the first area 518f from the rod-shaped part 116d
but is prevented by the inflected part 518e from traveling
to the second area 518g. The light emitted from the third
light source 122 enters the second area 518g from the
rod-shaped part 116e but is prevented by the inflected
part 518e from traveling to the first area 518f. It is pre-
ferred that the inclination angle of the first area 518f with
respect to the horizontal surface and the inclination angle
of the second area 518g with respect to the horizontal
surface be 45° or smaller.

[0071] As shown in Figs. 10C and 10D, the second
area 518g emits light when the third light source 122 is
lighted. This causes the firstlamp function to be exhibited.
As shown in Figs. 10E and 10F, the first area 518f emits
light when the first light source 108 is lighted. This causes
the second lamp function to be exhibited. According to
the embodiment, different areas of the light guide 512
are caused to emit light depending on the lamp function.
[0072] The first and second lamp functions are as de-
scribed in Embodiments 1 and 4. For example, one of
the first light source 108 and the third light source 122 is
awhite light source and the otheris an umber light source,
and the daytime running lamp function and the turn-signal
lamp function are exhibited. In a further example, the tail
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lamp function is exhibited by lighting the first light source
108 or the third light source 122, and the stop lamp func-
tion is exhibited by lighting the first light source 108 and
the third light source 122, for example. Alternatively, the
clearance lamp function is exhibited by lighting the first
light source 108 or the third light source 122, and the
daytime running lamp function is exhibited by lighting the
first light source 108 and the third light source 122.
[0073] The side branch 120 may be connected to the
rod-shaped parts 116d, 116e. By causing the light of the
second light source 110 to be incident on the side branch
120, the third lamp function is added in addition to the
first and second lamp functions. The combination of the
first ~ third lamp functions may be defined as appropriate.
[0074] The present invention is not limited to the em-
bodiments described above and the embodiments may
be combined, or various modifications such as design
changes may be made based on the knowledge of a
skilled person. New embodiments resulting from such
combinations or modifications are also within the scope
of the present invention. The new embodiments will pro-
vide the combined advantages of the embodiment and
the variation as combined.

[0075] The vehiclelamp accordingtothe embodiments
may be a headlamp. The plate-shaped part may have a
shape other than a quadrangular shape such as a disc
shape. The light of the first light source and the second
light source may be reflected by a reflector before being
incident on the rod-shaped part or the side branch. In
Embodiments 1-3, the rod-shaped part may be located
vertically above the plate-shaped part.

[0076] The rod-shaped part and the plate-shaped part
may not be an integrally molded product. In this case, it
is preferred to provide a reflective element such as a step
in an area on the circumferential surface of the rod-
shaped part facing a direction opposite to that of the side
surface of the plate-shaped part. The light traveling in
the rod-shaped part is reflected by the reflective element
toward the side surface of the plate-shaped part and en-
ters the plate-shaped part. The side branch may not be
directly connected to the rod-shaped part (referred to as
the first rod-shaped part) connected to the plate-shaped
part (referred to as the first plate-shaped part). For ex-
ample, the side branch may be connected to the second
rod-shaped part separate from the first rod-shaped part,
and the second rod-shaped part and the first rod-shaped
part may be connected by the second plate-shaped part
separate from the first plate-shaped part. In other words,
the side branch, the second rod-shaped part, the second
plate-shaped part, the first rod-shaped part, and the first
plate-shaped part may be arranged in the stated order.

[DESCRIPTION OF THE REFERENCE NUMERALS]

[0077] 100, 200 vehicle lamp, 108 first light source,
110 second light source, 112, 312, 512 light guide, 116,
116d, 116e rod-shaped part, 118, 318, 518 plate-shaped
part, 119 light diffusion member, 120 side branch, 312a
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10

first portion, 312b second portion

[INDUSTRIAL APPLICABILITY]

[0078]

The present invention is applicable to vehicle

lamps.

Claims

1.

A vehicle lamp comprising:

a first light source; and

a light guide including a rod-shaped part and a
plate-shaped part, wherein

the light guide has a structure in which a circum-
ferential surface of the rod-shaped part is con-
nected to a side surface of the plate-shaped part,
the plate-shaped part includes a light diffusion
member inside, and

light of the first light source is incident on the
rod-shaped part from one end of the rod-shaped
part, enters the plate-shaped part from the cir-
cumferential surface of the rod-shaped part, and
is output by the light diffusion member from a
principal surface of the plate-shaped part.

The vehicle lamp according to claim 1, wherein
the rod-shaped part and the plate-shaped part are
an integrally molded product.

The vehicle lamp according to claim 2, wherein
light that leaks from the circumferential surface in
the process of traveling in the rod-shaped part from
one end to the other end of the rod-shaped part, as
the light is reflected by an inner surface, enters the
plate-shaped part.

The vehicle lamp according to any one of claims 1
through 3, wherein

the vehicle lamp further comprises a second light
source,

the light guide includes a side branch that causes
light of the second light source to be incident on the
rod-shaped part from the circumferential surface of
the rod-shaped part,

the light of the second light source is incident on the
side branch from an end of the side branch, enters
the rod-shaped part from the side branch via the cir-
cumferential surface of the rod-shaped part, enters
the plate-shaped part from the circumferential sur-
face of the rod-shaped part, and is output by the light
diffusion member from the principal surface of the
plate-shaped part.

The vehicle lamp according to any one of claims 1
through 4, wherein
in a cross-sectional view orthogonal to a direction of
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extension of the rod-shaped part, a ratio between a
diameter of the rod-shaped part and a thickness of
the plate-shaped part differs between a predeter-
mined first portion and a second portion more dis-
tanced from the firstlight source than the first portion.
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